Background
Introduction
The incidence of Ureteral stone disease worldwide is about 5%, with a recurrence rate of 50% within 5-7 years of the disease 1 . The life-time risk of urolithiasis worldwide varies from 1-5% in Asia to 5-9% in Europe, 10-15% in United States and 20-25% in the Middle-East 2 .
The factors identified with the occurrence of ureteric stones include; gender, age, diet, obesity, medications and prior history of renal calculi. Literature on ureteral stone disease have documented that males are at greatest risk of developing urolithiasis 3 . The incidence rate among men is two times higher and the prevalence rate about four times among men higher compared to women. 3 It is also reported that ages between 20 and 30 years have increased incidence of ureteric stones and the incidence is relatively constant above 30 years until the age of 70 years 4 . The frequency of occurrence of Ureteric stones in a population and the type of ureteric stone may vary with the ethnicity. This may be attributed to the dietary pattern and changes in the climate and environment. In 2010, Akoudad et al reported that race and ethnicity are correlated with occurrence of kidney stones 5 . A survey carried out in the United States noted that the prevalence of ureteric stones among African Americans to be less than 50% in comparison to the Caucasians and the Mexican Americans 6 . Several epidemiological studies from the Middle East have documented the increasing incidence of ureteral stone disease in the Gulf region such as United Arab Emirates (UAE), Kuwait, Saudi Arabia, Iran and Bahrain 7, 8, 9 . The probable reasons for the increasing incidence in this region could be associated with risk factors such as gender, age, diet, and dehydration due to extremely hot weather. The composition and the type of ureteric stone vary among individuals of different ethnicity as well as geographical conditions; Uric acid stones were reported to be more prevalent among South-east Asian ethnic group and Japanese 10, 11 . Calcium oxalate renal stones are common among the other Asian countries such as; India. Nepal and Thailand [12] [13] [14] . In the Gulf regions such as Iraq, United Arab Emirates and Saudi Arabia, the predominant type of ureteric stone reported was calcium oxalate stones [15] [16] [17] . The epidemiology of urinary stone disease is noted to increase steadily among the industrialized countries particularly in the urban areas of the developing countries. Understanding the epidemiology of urinary stone disease is important to determine the significance of the disease at a community level, the factors associated with the likelihood of stone occurrence and to raise awareness among those at high risk as a part of the preventive management strategy. Hence, the present study aimed to determine the association between ethnicity, age, clinical profile, size of stones with the type of ureteric stones among male patients with urolithiasis at a private hospital in Ajman, United Arab Emirates.
Materials and Methods

Research design:
The present study is subgroup analysis of patients included in a cross sectional study evaluating the efficacy and safety of tamsulosin in lower ureteral stones. The participant details of this study were retrieved from the case record forms of the primary study.
Study population:
The study population includes male patients attending outpatient department of Urology.
Inclusion criteria:
In the primary study, the inclusion criteria for the study participants were; all out-patients attending the Department of Urology of both genders, above 18 years of age with lower ureteral stones of size less than 10 mm confirmed by ultrasonography or non-contrast CT scan and written informed consent. Since it is a documented fact that ureteric stones are prevalent among the male gender, we included only the male patients for this subgroup analysis to explore the ethnic differences and clinical profile in the males.
Exclusion criteria:
Female patients attending Urology department and Male patients below 18 years were excluded from the study.
Sample size calculation:
The sample size of the study includes 185 male patients who were considered as the representative samples to achieve the study objective.
Study settings:
The study was conducted at a private hospital at Ajman, United Arab Emirates.
Duration of study:
The study was carried out over a period of one year at a private hospital in Ajman.
Study instrument & validation procedure:
The data for this study was retrieved from the case record forms of the participants of the primary study. The information retrieved from the subgroup analysis included the socio-demographic variables (age, ethnicity), presence of ureteric colic, side of pain, duration of pain, other adjunctive complaints other than colic pain, the results of laboratory investigations were noted including the type of stone and the stone size.
Ethical issues:
Ethics approval was obtained from the Institutional Ethics Committee before the initiation of the study.
Data management and analysis:
Primarily, the collected data was fed into an Excel spread sheet. Then it was transferred and analyzed with the help of the SPSS version 20. A complete descriptive analysis of all variables was performed. Inferential statistics was carried out for categorical variables using Chi-square and ANOVA as appropriate. Two sided p values less than 0.05 were considered significant.
Results:
A total of 185 male patients with ureteral stones were included in the study. The mean age of the patients was 41.5 years with a standard deviation of 7.3 years. The age ranged from minimum 22 years to maximum 71 years. Among the total subjects included, 81 (43.8%) were of Asian ethnicity, 81(43.8%) were of Arab ethnicity and 23 (12.4%) belonged to other ethnic groups. Of the total patients, only 49 (26.5%) reported family history of stone disease. On further exploring the degree of relation among the family members with urolithiasis it was revealed that all of them were of the first degree relation (Father-30.6%, brother-28.6%, mother-26.5% and sister-14.3%).
In the clinical presentation of these patients, most of the patients (95.1%) reported with ureteric colic pain, of which more than 85% complained of unilateral colic pain. The mean duration of pain was 4.1 days with a standard deviation of 3.4 days (range minimum one day to 30 days). The demographic and clinical profile of the patients with ureteric stones has been listed in table-1. The information on the type of stone in these patients was available for 90 patients. Calcium oxalate dehydrate stones was the most common stone type followed by calcium oxalate monohydrate stones and uric acid stones as shown in Figure-1 . The average age of the patients with different types of stone were 38.3 years, 41.6 years, 39.4 years and 42.8 years for calcium oxalate monohydrate, calcium oxalate dehydrate, uric acid and other forms of stone patients respectively. On analyzing the type of stones reported in different ethnic groups, it was found that uric acid stones were more common among the Asians compared to calcium oxalate stones, but it was not statistically significant. It was also noted that the calcium oxalate dehydrate stones were more commonly reported among the Arab ethnic group. On cross tabulating family history of ureteral stones and the type of stones reported it was observed that those patients without any family history of urolithiasis, calcium oxalate dihydrate stones were more frequently reported compared to the other types of stones, and patients with a positive family history of urolithiasis, calcium oxalate monohydrate and uric acid stones were the more frequent. It was also noted that most of the calcium oxalate monohydrate and uric acid stones were of the size less than six mm while the calcium oxalate dihydrate stones were more frequently of size greater than six mm. The cross tabulation between the type of stones versus the ethnicity, family history of stones and stone size is illustrated in table-2. 
Figure-1: Types of ureteric stones reported in patients
Discussion
The present study aimed to determine if any difference exists in the types of stone with ethnicity. In this study ethnicity refers to a category of people who share the same cultural heritage. Several studies have reported the role of ethnicity in the risk of developing urinary stones. Some studies have reported that the association between geographical area and the incidence of urolithiasis 18, 19 .
Kidney stone disease and Ethnicity:
Previous reports from the United States have documented that the prevalence of kidney stone disease to be highest among whites and lowest in African Americans after adjusting the age, gender and other variables 5, 6 . In yet another cross-sectional study from the United States observed that the highest prevalence of kidney stones was among the white population, while Hispanic and Asians had an intermediate prevalence and lowest was noted among the black population 20 .
Biochemical variations in the urine and Ethnicity:
Most of these studies have reported regarding the biochemical variations in the urine sample, variation in incidence and prevalence of urolithiasis in different ethnic groups. With regard to biochemical variation, a study among Asians and white patients observed a significantly greater excretion of uric acid and significantly lower citrate, magnesium, phosphate and creatinine among Asians compared to the whites. The study also reported that there is no significant difference in 24-hour urine volume, pH, or excretion of calcium, oxalate, potassium, sodium or sulfate between Asians and Whites 21 . 19 . The present study results revealed that the uric acid stones were more common among the Asians compared to calcium oxalate stones. Calcium oxalate dehydrate stones were more commonly reported among the Arab ethnicity compared to other types of stones. This finding is in line with previous studies reported from the Gulf regions such as Iraq, United Arab Emirates and Saudi Arabia [15] [16] [17] .
Urolithiasis in male patients
Influence of diet and climate on types of stone:
The difference in the types of stone and ethnicity may be related to the type of diet consumed by the different ethnic groups. Pak et al. and Maloney et al. also reported that the difference in the ethnicity may be due to nutritional, environmental and socio-economic factors and not due to ethnicity alone 19, 22 . It has been documented that in the Gulf region the consumption of oxalate is nearly threefold higher than the Western world thus, increasing the risk of calciumoxalate stone formation. The risk of ureteric stone formation is further increased by low urine volume due to the climatic influence in the region 7 .
Conclusion
This study illustrated that there is a probable association between ethnicity and ureteric stones, uric acid stones were more prevalent among Asians and calcium oxalate dehydrate stones among the Arabs.
The future scope of the study lies in the further investigation on a large scale basis to adopt suitable preventive measures against the formation of renal calculi. Aspects of seasonal variation, smoking history and alcohol consumption also need further investigation to enable fair comparisons of global trends in prevalence of ureteric calculi. Advanced studies among multiethnic population focusing on detailed dietary pattern and stone analysis can establish the causal effect between ethnicity and type of ureteric stone.
Limitations of the study:
Dietary pattern and seasonal variation of the stone was not studied in this study which could probably influence the occurrence of ureteral stones.
Sample size in the present study was relatively small hence it could hinder representation of the findings to the entire population and may not depict the true prevalence and profile of patients with ureteric stones at national level. This limitation could be overcome by extending the study to other hospitals and health centers across the country.
